In this paper, we identify the key parameters to consider in a decision model on internationalization of operations. In order to propose these parameters, the GLOBOPE framework was adopted as the basis of this work. This framework contemplates the three commonest challenges of global operations configuration for industrial manufacturing companies in an internationalization process, which are: new facility implementation (NFI); global suppliers' network development (GSND); multisite production network configuration. A set of suitable parameters is herein provided for NFI and GSND in the analysis stage from strategic, tactical and operational decision levels. These parameters could be used in the future as a basis for the development of quantitative tools for decision making on the internationalization of operations.
INTRODUCTION
defines internationalization of operations as the deployment of business resources all over the country by locating people and assets to execute primary activities of the value chain. Researchers and professionals have shown a relatively dispersed interest in internationalization of operations.
This study is based, mainly, on the works of Errasti (2011) , Martinez (2013) and Martínez et al. (2013) , which summarise the main contributions made by researchers from the field of internationalization of operations processes as regards principles, tools and techniques to support managers and professionals in the analysis, design and management process of a global production and logistics network. These contributions are summarised within the framework known as Global Operations (GLOBOPE), which is divided into three main parts: new facility implementation (NFI), global suppliers' network development (GSND) and multisite production network configuration (MPNC). The development and implementation of NFI, GNSD and MPNC is structured through the subdivision into stages, analysis, set up, stability, improvement and excellence.
In this paper, the focus is on the analysis stage of NFI and GSND types. The aim is to explore different indicators that could be used in the analysis stage in order to evaluate the suitability for an enterprise or supply chain in the decision making process of internationalizing their operations. The main objective is to identify those indicators in order to set them as a basis for future research directed to develop mathematical analysis and modelling for decision supporting in this area. A revision of each of the references mentioned by Martinez (2013) is being synthesized in the analysis stage for NFI and GSND, where specific indicators are sought for. The main contributions of this paper are to present the resulting set of the main key parameters to consider in the analysis stage of the NFI for strategic, tactical and operational decision levels and GSDN for tactical and operational decision levels.
The rest of the paper is arranged as follows. Section 2 introduces a brief description of related works; meanwhile section 3 presents a quick general introduction of the GLO-BOPE framework. Section 4 presents the resulting set of indicators obtained after the literature revision. Section 5 presents a discussion over the set of indicators proposed and, finally, section 6 provides the conclusions.
RELATED WORKS
The scientific literature includes a variety of studies that mainly analyse case studies of companies that have had to extend their operations, of either the production or services type, to other frontiers. Andersen (1997) revises theories and conceptual models to establish the supply chain, transaction costs and organizational capacity to enter new markets; it has been established that there is a lack of coherence between theory and the operational level. Coviello et McAuley (1999) review empirical research works conducted into the internationalization of small companies in a direct foreign investment context. They identify standards in several dimensions in the various cases they analyse, such as characteristics, methods used, etc. Prasad et Babbar (2000) examine the literature on the structure of internationalization of operations, where a tendency of delimiting the region or country where companies are located, level of industrialisation, etc., is identified in the research works. Etemad (2004) reviews theoretical frameworks that refer to internationalization of small and medium enterprises (SMEs), the characteristics that lead companies to undertake internationalization, and the pros and cons of this process compared to large firms. Sommer et Troxler (2007) analyse outsourcing and offshoring processes from a more empirical perspective by conducting interviews and making evaluations with consultants from several companies who have undertaken both processes. They stress the advantages, risks and impact of the occupational situation in saturated markets. De Toni et Parussini (2010) review the scientific literature on the origins and evolution of the international production network. Other studies focus on a more profound analysis of the specific areas or processes in developing internationalization. Initially by analysing the internationalization of four Swedish companies, Johanson et Wiedersheim (1975) describe the process that has allowed them to reach their current international position. Johanson et Vahlne (1977) develop an internationalization process model of a company that focuses on gradual acquisition, integration and use of knowledge in terms of overseas markets and their growing commitment with the company. Johanson et Vahlne (1990) describe the internationalization mechanism based on the previous model. Dawson (1994) explains the need for the theoretical explanations of existing frameworks in the internationalization of operations-related cost paradigm not having so many differences between some companies and others; this work analyses the specific retail case of the internationalization of operations. Eriksson et al. (1997) analyse the relationship between lack of knowledge on markets, businesses and foreign institutions and the subsequent internationalization process cost. More recent studies present the first theoretical essays to qualitatively and quantitatively analyse the decision made to internationalize. Hammami et al. (2008) determine the importance of characteristics such as cost, constraints and decisions in the delocation process problems that must be included in the supply chain's design models. Kedia et Mukherjee (2009) present an analytical framework with the reasons why companies subcontract processes or services in global markets. Aspelund et Butsko (2010) examine decisions made by SMEs to subcontract production operations to low-cost countries, including motivation, location, etc.; they also study the relationship between decisions and subsequent international market expansion. Mediavilla et al. (2012) explore the application of the model of Ferdows (1997) to make good use of overseas plants, which they include in their analysis of the strategic role in global operations networks to extend the scope of the model by applying a road map to gradually improve the plant's role in the global market. Armengol et al. (2014) propose a conceptual model for a representative cost structure associated with the internationalization of operations.
Other similar studies from the existing wide variety could be cited; however, most of them describe the internationalization processes, and do not specifically analyse the evaluation and relevance of the decision to internationalize in depth. Thus, we have based our investigation in the GLOBOPE framework, by going directly to the proposed literature in the analysis stage of NFI and GSND. The objective of this paper is to set up an initial set of measures that, quantitatively, provides the elements needed to develop a decisional model for the analysis of the pertinence of internationalization of operations.
RESEARCH METHODOLOGY
Errasti (2011) defines GLOBOPE as a framework for the design and configuration process of a global production and logistic network that can be a useful management tool for SMEs, strategic business units (SBUs) and steering committees that are responsible for making global operations effective and efficient. According to Martínez et al. (2013) , GLOBOPE bears in mind the key decisions of the operations' strategy that need to be made about a global production and logistic network configuration and design in the internationalization process. The framework considers three core challenges relating to operations configuration: NFI, GSND and multisite production network configuration. All the previous problems must be dealt with according to five main stages: analysis, set up, stability, improvement, and excellence. In this paper, based on the proposal of principles, methods and tools to aid during the decision-making process for the analysis stage of NFI and GSND by Martínez et al. (2013) , we review the scientific literature related to these principles, methods and tools for the analysis stage in order to identify the key quantitative parameters that allow the detailed evaluation of strategic, tactical and operational key decisions for NFI and tactical and operational key decisions for GSND that must be made before devising the internationalization plan. Martinez (2013) proposes different principles, methods and tools to evaluate the key internationalization of operations' decisions made in the analysis stage. Here we reviewed all these principles, methods and tools, as well as the reference literature proposed. Several parameters were identified, which can be quantifiable to evaluate each key decision. The objective is to obtain an initial basis of the evaluation parameters for the internationalization of operations process analysis. These parameters could, a posteriori, be interpreted using mathematical programming models, analytical formulations or simulation models based on system dynamics. Tables 1, 2 and 3 provide the results of the review conducted, which was based on Martinez's initial proposal (2013) . Key decisions and bibliographic sources according to the GLOBOPE framework were included, and the key parameters, which were identified to evaluate the key decision for both NFI and GSDN, were also directly included. (Knoepfel, 1983) Procurement tools and jigs (Yurdakul, 2004) * Process quality * Setup time of an activity * Depreciation on machinery * Direct material cost * Material handling and storage * Production planning * Machine maintenance and supply * Selling cost * Direct labour cost * Administrative cost * Time between order and delivery * On-time shipments * Shipment accuracy * Material utilization * Manufacturing lead time * Scrap and rework * Variety of part types manufactured * Inventory * Actual machining time of a typical part * Lot size * Number of operations that can be performed with the machine tool.
KEY PARAMETERS FOR THE GLOBOPE-BASED ANALYSIS STAGE
Shop floor management design (Szulanski, 1996) * Eventfulness of knowledge transfer * Degree to which the donor of the best practice is perceived as reliable * Degree to which the organizational context supports the development of transfers. Purchase policy for each category (Sarkar et Mohapatra, 2006; Kauffman et Leszczyc, 2005) * Quality systems at the supplier * Performance history * Financial capability of the supplier * Profitability of the supplier * Technological capability of the supplier * Supplier's proximity * Reputation for integrity/honesty/ image * Conflict resolution * IT standards/communication systems * Communication openness * Bidding procedure compliance * Price of products * Management and organisation * After sales support * Contribution to productivity * Ability to meet delivery * Production facilities and capacity * Promise/delivery lead time * Labor problems at supplier's place * Number of optimum suppliers * Sensitivity to buyer's requirement * Product quality/reliability * Decision cost to evaluate suppliers * Ability to supply items * Search cost to find and qualify suppliers. * Probability to find better suppliers * Business volume/amount of past business
Supplier selection process (Al-Harbi,1998) Contract management (Al-Harbi, 1998; Turner and Simister, 2001; Holt, 1998) Table 1, Table 2 and Table 3 show the resulting set list of KPI identified in the literature referenced in the analysis stage for NFI and GSND. We have identified several indicators for each decisional level, and inside of each decisional level, for each specific key decision. Now, we have found that, many of the indicators are participating, simultaneously, in several key decisions along of NFI and GSND. This fact means that, the list could be refined by identifying all these relationships among indicators with the key decisions they could support. Due to that, in order to set a initial basic list of KPIs to develop decisional mathematical models, a refining steps must be conducted to eliminate redundant information by considering that one same KPI could contribute to multiple key decisions. Then, the resulting list of this work is a valuable starting point because it states a global set of information, containing all the main parameters to be taken into account.
DISCUSSION
It is important to highlight that in the set of the indicators identified, some of them could be modelled and, mathematically, formulated but in other cases, these indicators seem to be rather linguistic variables. In this case, the use of fuzzy TOPSIS tools could be useful in order to complement quantitative mathematical models with other qualitative variables or models. Future research steps must be oriented to structure, summarise and formulate them.
CONCLUSIONS
This work reviewed the GLOBOPE framework as a suitable means to analyse the internationalization of operations process because the literature on this matter is disperse. This analysis was carried out specifically in the analysis stage of the GLOBOPE model. Here, key decisions were evaluated before implementing and setting up the internationalization of operations process. Then, an analysis of the literature review related to the principles, methods and tools for the decision-making process of these key decisions was done in order to identify and propose a set of key parameters. These key parameters can be employed as a basis to quantitatively evaluate these key decisions. Tables 1, 2 and 3 summarise the possible parameters for each GLOBOPE framework, NFI and GNSD possibility, along with their strategic, tactical and operational decisions. This series of parameters must act as a basis for future research lines in which the most relevant decisions are identified, and duplicities are refined and eliminated to comprehensively measure each decision. This is done to establish future mathematical or dynamical evaluation models based on empirical or historical data of standards, and on information about the company interested in being internationalized, in order to objectively determine the quantitative criteria of the relevance, or not, of extending operations to other latitudes.
